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ABSTRACT 
Background: Risky health behaviours such as tobacco and alcohol abuse, physical inactivity 
and poor diet may play an important role in disease development. The aim of the present 
study was to assess the geographical distribution and socio-demographic determinants of 
risky health-related behaviours in 27 member states of the European Union (EU).  
Methods: Data from the 2009 Eurobarometer survey (wave 72.3; n=26,788) were analysed. 
Tobacco use, alcohol consumption, physical activity and fruit consumption were assessed 
through a self-reported questionnaire provided to participants from 27 EU member states 
(MS). Within the analyses, participants with ≥3 lifestyle risk factors were classified as 
individuals with co-occurrence of risk factors.  
Results: Among respondents aged 15 or older, 28.2% had none of the aforementioned 
behavioural risk factors, whereas 9.9% had ≥3 lifestyle risk factors. Males (aOR=2.50; 
95%CI: 2.17-2.88) and respondents of middle (aOR=1.60; 95%CI: 1.36-1.89) or lower 
income  (aOR=2.63; 95%CI: 2.12-3.26) were more likely to have a co-occurrence of 
behavioural risk factors, as well as respondents in Northern (aOR=1.43; 95%CI: 1.14-1.78), 
Western (aOR=1.28; 95%CI: 1.06-1.56) and Eastern Europe (aOR=1.28; 95%CI: 1.06-1.55), 
when compared to Southern European respondents.  
Conclusions: The above analyses indicate significant geographical and social distribution in 
the co-occurrence of behavioural risk factors for disease development.  
 
Keywords: socio-demographic determinants, risky health behaviours, European Union  
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INTRODUCTION 
 
Risky health-related behaviours can interact with underlying genetic or environmental 
influences to contribute to significant morbidity and mortality. Tobacco and alcohol use, 
inadequate physical activity and low consumption of fruits and vegetables accounted for 21 
million deaths and 20.3% of Disability Adjusted Life Years (DALYs) worldwide in 2010 (1). 
Smoking and low consumption of fruits and vegetables have been aetiologically associated 
with numerous diseases, including cardiovascular diseases (CVD) and several cancers (2-4), 
while sedentary lifestyle has been found to increase mortality by 20-30% (5). Alcohol 
consumption has a J-shaped relationship with the risk of death; light and moderate 
consumption are inversely associated with cardiovascular risk (6), whereas heavy 
consumption and binge drinking are associated with increased mortality (7, 8). 
 
Behavioural lifestyle factors are particularly important to public health because they are 
modifiable. The dimensionality of individuals’ risk for morbidity and mortality is on a 
continuum in relation to both individual risk factors as well as the sum of risk factors. Indeed, 
‘harm reduction’ or ‘risk reduction’ strategies in alcohol and tobacco control rest on the 
principle of risk continuum for the respective individual risk factors (9, 10). The World 
Health Organization (WHO) also acknowledges the role of risk sum or overall risk in primary 
and secondary prevention of disease. For example, in its adopted approach for preventing and 
managing cardiovascular diseases, the WHO focuses not on individual risk factors, but on the 
overall risk, which is increased when multiple risk factors are present (7).  
 
Such a comprehensive approach to health promotion and disease prevention is important 
because a person’s overall risk may reflect the inter-linkages and inter-dependencies of 
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individual risk factors which may result in a cascading effect in the further uptake of other 
related risky behaviours, and/or the initiation and progression of disease. For example, low 
socio-economic status has been associated with higher prevalence of smoking (11), low 
leisure-time physical activity (12), and poor nutrition (13, 14).  
 
Although  data exists on the prevalence of individual lifestyle risk factors in the European 
Union (EU) (15-17), little is known on the co-occurrence of multiple risk factors in the adult 
European population, as most studies have focused either in specific age groups (18-20) or in 
individual member states (MS)(21, 22). These studies have highlighted different behavioural 
patterns between different age groups, males and individuals of low social class have been 
consistently found to engage in more unhealthy behaviours, while, in most studies, about one 
in five people had multiple risk factors and were identified as “at high risk” (18-22). Hence, 
our analysis aimed to assess geographical and socio-demographic differences in the 
distribution of the number of behavioural risk factors for chronic disease development in 27 
MS of the EU in 2009. 
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METHODS 
Sample 
We analysed data from wave 72.3 of the Eurobarometer survey (23) which was a cross-
sectional study conducted in October 2009 among a total of n=26,788 individuals in the 27 
MS of the EU. A representative sample of residents aged ≥15 years was selected in each 
country, following a multi-stage sampling design. Respondents were selected from 
households with probability proportional to population size and density. Interviews were 
conducted in people’s homes and in the language of each country. Additional data on the 
methodological approach and sampling size is available in the complete Eurobarometer 
report. 
 
Measures 
EU MS were grouped into four sub-regions, following the United Nations geoscheme (24): 
Southern Europe (Greece, Italy, Malta, Portugal, Slovenia, Spain, Republic of Cyprus), 
Western Europe (France, Belgium, Austria, Germany, The Netherlands, Luxembourg), 
Northern Europe (Denmark, Ireland, United Kingdom, Latvia, Lithuania, Estonia, Finland, 
Sweden), and Eastern Europe (Slovakia, Czech Republic, Hungary, Poland, Bulgaria, 
Romania). 
 
Data were collected on the respondents’ gender (male or female), age (15-34; 35-54; or ≥55 
years);  area of residence (rural area or village; small or middle-sized town or large town); 
education level attained, which was measured in the survey as age at completion of secular 
schooling ( ≤15; 16-19; or ≥20 years); income was assessed with the use of a proxy question, 
“the frequency at which respondents reported experiencing difficulty paying monthly bills” 
for which responses of “most of the time” and  “from time to time” were coded as lower and 
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middle income strata, while responses of “almost never/never” were coded as of higher 
income.  
 
The four behavioural lifestyle factors that were assessed for each respondent were fruit 
consumption, physical activity, tobacco use, and alcohol consumption as defined below. Fruit 
consumption was assessed with the question “how often do you eat fresh fruit, even in small 
quantities”. Categorical responses were “often”; “from time to time”; “rarely”; or “never”. 
Any response other than “often” was classified as having low fruit consumption.  
 
Physical activity was assessed with two questions “how often do you exercise or play sport?” 
and “how often do you engage in a physical activity outside sport such as cycling, walking 
from a place to another, dancing, gardening?” Possible answers were “5 times a week or 
more”; “3 to 4 times a week”; “1 to 2 times a week”; “1 to 3 times a month”; “less often”; 
“never”. Participants who responded 1 to 3 times a month or less in both questions, as well as 
those who responded 1 to 2 times per week in one question but less than that in the other 
were classified as physically inactive. 
 
Smoking was assessed with the question “Regarding smoking cigarettes, cigars or a pipe, 
which of the following applies to you?” Categorical responses included “you smoke at the 
present time”; “you used to smoke but you have stopped”; and “you have never smoked”. 
Individuals who responded that they smoked at the present time were classified as smokers 
and the ones who had never smoked or had stopped smoking were classified as non-smokers. 
 
Alcohol consumption was assessed with two questions. First, the frequency of consumption 
was assessed by asking “In the last 30 days, how many times did you drink any alcoholic 
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beverages?” Categorical responses included “daily”; “4-5 times a week”; “2-3 times a week”; 
“once a week”; “2-3 times a month”; “once”; or “don’t remember”. Second, the quantity (or 
“number of drinks”) consumed was assessed by first explaining to the respondents that a 
drink was equivalent to one glass of wine (15cl) or one can/bottle of beer or cider (33cl) or 
4cl spirit, followed by the question “On a day when you drink alcoholic beverages, how 
much do you usually drink?”. Categorical responses included “less than 1 drink”; “1-2 
drinks”; “3-4 drinks”; “5-6 drinks”; “7-9 drinks”; “10 drinks or more”; or “don’t know”. 
There is evidence that moderate consumption of alcohol (1-2 drinks per day) may be 
protective against cardiovascular disease (25). Therefore, we considered any regular (i.e. 
more than once per week) consumption higher than this as “high consumption”. As a result, 
participants who responded that they had drunk alcoholic beverages at least twice a week and 
at least 3 drinks on a day were classified as reporting high alcohol consumption. 
 
Statistical analysis 
Respondents with missing values in any of the lifestyle risk factors variables were excluded 
from the analysis (n=1,660, 6.2% of all responses). The total analytical sample comprised of 
n=25,128 participants. The individuals that were excluded from the analysis were compared 
to the final sample in terms of sex, age, education, income and region with a chi-square test. 
Proportions are presented as %, with 95% Confidence Interval (95% CI). Participants with 3 
and 4 lifestyle risk factors were grouped together and were classified as individuals at high-
risk for the development of chronic disease. A multivariate logistic regression model 
assessing determinants of having 3 or 4 lifestyle risk factors for chronic disease, including 
gender; income; age; education; geographic region; area of residence was fitted. Results are 
presented as crude (OR) and adjusted Odds Ratios (aOR) –for univariate and multivariate 
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analysis respectively- with 95% Confidence Interval (95% CI). Data were weighted to ensure 
nationally representative estimates, and analyses were performed with Stata 12.0. 
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RESULTS 
Prevalence of co-occurrence of 3 or more lifestyle risk factors  
Among respondents from the 27 EU MS aged 15 years or older in 2009, 29.4% were current 
smokers, 42.1% were physically inactive, 37.5% did not eat fruits frequently and 9.2% 
reported high alcohol consumption. Less than a third (28.2%) had no behavioural risk factors, 
whereas 9.9% had three or more behavioural risk factors.  
 
By country, Sweden (42.7%), Slovenia (42.3%), Finland (39.8%) and Germany (39.0%) had 
the highest proportion of respondents with no risk factors, whereas Italy (17.0%), Greece 
(18.3%), Austria (18.8%) and Romania (19.0%) were the countries with the lowest 
proportion of individuals with no risk factors. Also, Sweden (3.9%), Finland (5.7%), Estonia 
(6.7%), and Germany (6.8%) had some of the lowest proportions of individuals with three or 
more risk factors, whereas Austria (19.1%), Belgium (14.6%) and Greece (14.1%) ranked 
highest in having individuals with three or more risk factors (Table I). 
 
By socio-demographic characteristics, the co-occurrence of ≥3 risk factors was significantly 
(p<0.01) higher among males than females (13.8 vs. 6.2%); among large town dwellers 
compared to those in rural areas (11.1% vs. 9.1%); and among respondents of lower income 
(18.8%) compared to those of middle (12.8%) or higher income (7.9%). Notably, by age, the 
co-occurrence of ≥3 risk factors was significantly lower among those aged ≥55 years (5.8%) 
compared to either 35-54 year olds (12.5%) or 15-34 year olds (11.7%) (Table II). 
 
Correlates of co-occurrence of 3 or more behavioural risk factors  
The adjusted logistic regression model identified that the co-occurrence of ≥3 risk factors was 
significantly higher among males compared to females (aOR=2.50; 95%CI: 2.17-2.88); 
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among large town dwellers compared to rural areas and villages (aOR=1.23; 95%CI: 1.04-
1.47); among respondents in Northern (aOR=1.43; 95%CI: 1.14-1.78), Western (aOR=1.28; 
95%CI: 1.06-1.56) and Eastern Europe (aOR=1.28; 95%CI: 1.06-1.55), compared to 
Southern Europe; as well as among respondents of middle (aOR=1.60; 95%CI: 1.36-1.89) or 
lower income (aOR=2.63; 95%CI: 2.12-3.26). Conversely, being older than 54 years was 
inversely associated with the co-occurrence of ≥3 risk factors relative to those aged 15-34 
years (aOR=0.44; 95%CI: 0.36-0.54). 
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DISCUSSION 
Main finding of this study 
Our analysis showed great variation in the distribution of behavioural risk factors for chronic 
disease development between European countries, with a significant South to North gradient. 
Alarmingly the likelihood of co-occurrence of three or more risk factors was higher among 
15-24 year olds in comparison to those of greater age, among males and among respondents 
of lower income.  
 
What this study adds 
Our finding that  males were more likely to engage in multiple risky health-related 
behaviours, consistent with findings from previous studies in Spain (21) and England (22), 
may partly explain why life expectancy for men in the European Union is 5.8 years lower 
than for women (16). The finding that individuals of low education and lower income were 
more likely to have multiple lifestyle risk factors may be due to reduced awareness on the 
harmfulness of certain high-risk behaviours. Earlier studies have shown a similar socio-
economic gradient in European adolescents (18) and people 50-70 years old (19), indicating 
that social inequalities in health-related behaviours exist across the age spectrum in Europe. 
 
The lower co-occurrence of multiple risk factors among persons aged 55 years or older might 
be a result of the fact that older individuals have higher prevalence of chronic diseases 
(including cancer, hypertension, and dyslipidaemia) (16) and are more likely to have changed 
their health-related behaviours as part of their treatment or an indication that the younger 
population of EU 15-24 year olds follow an increasingly unhealthy lifestyle with implications 
for European public health. More so, people with multiple risk factors have higher mortality 
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from causes such as cancer and cardiovascular diseases (26-28), hence they might be 
removed from the sample pool at a younger age.  
 
Respondents of lower income were also more likely to have multiple risk factors than 
respondents of higher income. This reflects the higher prevalence of individual risk factors 
such as smoking (11), physical inactivity (12, 29), and poor nutrition (13, 14) among people 
of lower socio-economic status. Inequalities in health-related behaviours can explain, at least 
in part, socio-economic disparities in mortality (30). Therefore, efforts to address health 
inequalities in Europe should include strategies to target individuals at the lower end of the 
socio-economic spectrum with multiple risk factors who are at high risk of disease.  
 
Participants from Southern European countries and residents of rural areas were less likely to 
report three or more risk factors in the current study. Geographic regions, as well as areas of 
residence (rural; small/middle-sized town; large town) are not homogeneous, therefore it is 
difficult to explain these differences at an EU level. Environmental factors, such as 
temperature and urbanisation influence physical activity (31), while the prevalence of 
smoking varies widely in the EU, with countries in the South and East having generally 
higher tobacco consumption (32). Differences in diet are not as big as they used to be in 
previous decades (33), but Northern and Eastern Europeans still consume more alcohol than 
people in Southern Europe (25, 33). Thus, the geographic differences found in our study 
probably reflect variations in the distribution of individual risk factors within the continent, 
rather than a consistent pattern in health-related behaviours. 
 
The findings from this study have clinical and policy implications. First, they emphasise a 
holistic assessment of patients’ risk factors, especially those determined to be at high risk for 
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multiple risk factors. Hence, during routine history taking as part of consultation, clinicians 
should assess their patients’ tobacco use status, alcohol consumption, physical activity, and 
nutritional status. This should be followed by an estimation of the patients’ overall risk for 
chronic diseases and appropriate counselling to motivate them to modify their lifestyle and 
reduce the risk of premature morbidity and mortality. In terms of public health practice and 
policy, these findings underscore the need for collaborations between different divisions of 
government health agencies whose respective mandates may be directed at a specific disease 
area or health issue (e.g., tobacco control, nutrition, or physical activity). While such 
compartmentalisation of health issues is almost universal and allows for efficiency and 
development of subject matter expertise, it is also possible that these functional units could 
entirely become independent silos, with each one delivering subject-specific health messages 
to the individual health consumer. Hence, such inter-subject matter collaboration could 
enhance health communication through simple, integrated messages for the public on a range 
of health issues. 
 
Limitations of this study 
To our knowledge, this is the first study to assess co-occurrence of multiple lifestyle risk 
factors in all MS of the European Union. It has to be noted that we analysed “concurrent, but 
independent, engagement in two or more health-related behaviours” (34) and did not identify 
potential clusters of risk factors. The sampling methodology and the questions used to assess 
lifestyle factors were similar in all member countries, thus providing data appropriate for 
comparisons between countries. Moreover, the large sample size allows for adjusting for 
several socio-demographic and geographical variables. As a result, unmeasured confounding 
in the regression analysis should be limited. However, a small proportion of the participants 
(6.2%) were excluded from the analysis due to missing data. Individuals of low income, those 
14 
 
aged 15-34 years, males and respondents from Eastern Europe were over-represented in this 
group of excluded observations (p<0.05). This may have affected the representativeness of 
the sample, but the number of respondents with missing values was relatively small and 
differences between included and excluded individuals were minimal –albeit statistically 
significant- therefore any effects on the study results must have been minor. 
 
Despite that, the analysis was based on self-reported data, the accuracy of which could not be 
confirmed. Additionally, fruit consumption was not quantified and responses to the respective 
question may not fully reflect the overall dietary pattern of the participants. The wording of 
the options for the question assessing degree of physical activity made it impossible to 
completely follow the WHO’s criteria for sufficient physical activity among adults (at least 
150 minutes of moderate-intensity aerobic physical activity throughout the week, or at least 
75 minutes of vigorous-intensity aerobic physical activity throughout the week, or an 
equivalent combination of moderate- and vigorous-intensity activity). Since data were not 
collected on the number of hours for each activity, respondents were classified as physically 
inactive based on the reported frequency of physical activity, but the proportion of physically 
inactive respondents, according to our definition was close to the WHO’s estimate for the 
European region (35).  
 
Conclusions 
In conclusion, the distribution of risky health behaviours noted in Europe followed a specific 
geographical North-South gradient with specific personal characteristics related to the higher 
risk of co-occurrence of adverse health behaviours in each individual. While further research 
is needed, the above analyses identify clear areas in which health promotion and disease 
prevention should be addressed at a European level. 
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TABLES 
Table I. Number of lifestyle risk factors (%) among respondents aged ≥15 years in 27 
member states of the European Union in 2009. 
 Number of risk factors 
Country 0 
% (95% CI) 
1 
% (95% CI) 
2 
% (95% CI) 
3-4 
% (95% CI) 
South Europe     
Greece 18.3 (15.8-20.8) 37.0 (34.0-40.1) 30.6 (27.7-33.5) 14.1 (11.9-16.3) 
Italy 17.0 (14.6-19.4) 47.4 (44.2-50.5) 27.8 (25.0-30.6) 7.8 (6.1-9.5) 
Cyprus 21.9 (18.1-25.6) 43.5 (38.9-48.1) 24.2 (20.1-28.2) 10.5 (7.4-13.5) 
Malta 31.7 (27.4-36.1) 37.5 (32.9-42.0) 21.8 (17.8-25.8) 9.0 (6.1-11.8) 
Portugal 25.5 (22.7-28.3) 46.0 (42.8-49.2) 21.5 (18.9-24.1) 7.0 (5.3-8.7) 
Slovenia 42.3 (39.1-45.5) 30.8 (27.8-33.8) 18.8 (16.2-21.4) 8.0 (6.2-9.9) 
Spain 28.4 (25.5-31.3) 36.2 (33.1-39.3) 25.3 (22.5-28.1) 10.1 (8.1-12.1) 
Western Europe     
Austria 18.8 (16.3-21.3) 33.8 (30.6-36.9) 28.4 (25.5-31.3) 19.1 (16.5-21.6) 
Belgium 22.4 (19.7-25.1) 35.5 (32.4-38.7) 27.4 (24.5-30.4) 14.6 (12.2-17.0) 
France 29.9 (27.0-32.8) 36.0 (32.9-39.1) 23.4 (20.6-26.3) 10.7 (8.5-12.8) 
Germany 39.0 (36.1-41.8) 33.1 (30.4-35.8) 21.1 (18.7-23.5) 6.8 (5.3-8.3) 
Luxembourg 32.6 (28.1-37.2) 35.9 (31.2-40.6) 22.5 (18.2-26.8) 9.0 (6.0-11.9) 
The Netherlands 33.9 (30.8-36.9) 37.2 (34.0-40.4) 19.8 (17.1-22.4) 9.1 (7.2-11.1) 
Eastern Europe     
Bulgaria 19.9 (17.3-22.6) 37.4 (34.2-40.6) 31.2 (28.1-34.3) 11.5 (9.3-13.6) 
Czech Republic 21.7 (19.1-24.3) 36.6 (33.6-39.7) 29.5 (26.7-32.4) 12.1 (10.0-14.2) 
Hungary 28.9 (26.0-31.8) 40.4 (37.2-43.6) 22.3 (19.6-25.0) 8.4 (6.6-10.3) 
Poland 23.4 (20.5-26.3) 37.4 (34.0-40.7) 27.2 (24.1-30.3) 12.1 (9.7-14.5) 
Romania 19.0 (16.4-21.6) 40.2 (37.0-43.5) 29.7 (26.6-32.7) 11.1 (9.0-13.1) 
Slovakia 28.2 (25.1-31.2) 36.0 (32.8-39.3) 25.2 (22.2-28.1) 10.6 (8.3-13.0) 
Northern Europe     
Denmark 35.4 (32.3-38.4) 37.4 (34.2-40.6) 20.1 (17.4-22.7) 7.1 (5.5-8.8) 
Estonia 32.3 (29.4-35.3) 36.8 (33.8-39.9) 24.1 (21.4-26.8) 6.7 (5.1-8.4) 
Finland 39.8 (36.6-43.0) 35.0 (31.8-38.2) 19.5 (16.8-22.2) 5.7 (4.1-7.3) 
Ireland 32.4 (29.3-35.5) 33.2 (30.0-36.4) 21.9 (19.1-24.7) 12.5 (10.3-14.8) 
Latvia 30.1 (27.2-33.0) 37.6 (34.6-40.6) 24.7 (22.0-27.4) 7.6 (5.9-9.3) 
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Lithuania 31.8 (28.9-34.7) 37.7 (34.6-40.7) 22.1 (19.5-24.7) 8.5 (6.7-10.2) 
Sweden 42.7 (39.3-46.1) 35.1 (31.7-38.4) 18.3 (15.6-21.1) 3.9 (2.6-5.1) 
United Kingdom 29.9 (27.1-32.7) 34.8 (31.9-37.8) 22.8 (20.2-25.5) 12.5 (10.3-14.6) 
TOTAL 28.2 (27.3-29.1) 37.4 (36.5-38.4) 24.5 (23.6-25.3) 9.9 (9.3-10.5) 
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Table II. Number of lifestyle risk factors (%) by socio-demographic and geographical 
factors among respondents aged ≥15 years in 27 member states of the European Union 
in 2009. 
 Number of risk factors 
 0 
% (95% CI) 
1 
% (95% CI) 
2 
% (95% CI) 
3-4 
% (95% CI) 
Gender     
 Female 32.6 (31.4-33.8) 39.9 (38.6-41.1) 21.3 (20.3-22.3) 6.2 (5.7-6.9) 
 Male 23.4 (22.2-24.7) 34.8 (33.4-36.2) 27.9 (26.6-29.2) 13.8 (12.8-14.9) 
Age     
 15-34 years 24.1 (22.5-25.6) 37.3 (35.6-39.1) 27.0 (25.3-28.6) 11.7 (10.4-12.9) 
 35-54 years 25.4 (23.9-26.9) 35.8 (34.2-37.4) 26.3 (24.8-27.8) 12.5 (11.4-13.6) 
 ≥55 years 34.6 (33.2-36.1) 39.2 (37.7-40.7) 20.4 (19.2-21.6) 5.8 (5.1-6.4) 
Education (age at completion)     
 ≤15 years 28.0 (26.3-29.8) 39.0 (37.1-41.0) 24.4 (22.7-26.1) 8.5 (7.4-9.6) 
 16-19 years 24.8 (23.5-26.1) 36.0 (34.6-37.5) 26.4 (25.1-27.7) 12.7 (11.7-13.8) 
 ≥20 years 33.3 (31.8-34.9) 37.6 (36.0-39.2) 21.9 (20.5-23.3) 7.2 (6.3-8.1) 
Geographic region     
 Southern Europe 22.3 (20.7-23.8) 42.1 (40.2-44.0) 26.5 (24.8-28.2) 9.1 (8.0-10.2) 
 Western Europe 33.4 (31.7-35.1) 34.6 (33.0-36.3) 22.5 (21.0-24.0) 9.4 (8.4-10.5) 
 Northern Europe 32.3 (30.4-34.2) 35.1 (33.1-37.2) 22.0 (20.2-23.8) 10.6 (9.1-12.0) 
 Eastern Europe 22.8 (21.4-24.2) 38.2 (36.5-39.8) 27.7 (26.2-29.2) 11.3 (10.2-12.4) 
Area of residence     
 Rural area or village 30.3 (28.8-31.8) 37.8 (36.2-39.4) 22.8 (21.4-24.2) 9.1 (8.1-10.1) 
 Small or middle-sized town 27.8 (26.4-29.2) 38.1 (36.5-39.6) 24.4 (23.0-25.7) 9.8 (8.8-10.7) 
 Large town 26.0 (24.4-27.6) 36.0 (34.3-37.7) 26.9 (25.3-28.5) 11.1 (10.0-12.3) 
Income     
 High 33.1 (32.0-34.2) 37.4 (36.2-38.6) 21.6 (20.6-22.6) 7.9 (7.2-8.6) 
 Middle 19.7 (18.2-21.1) 38.3 (36.5-40.2) 29.2 (27.5-30.9) 12.8 (11.5-14.1) 
 Lower 13.5 (11.3-15.6) 34.6 (31.4-37.8) 33.1 (30.0-36.2) 18.8 (16.2-21.5) 
TOTAL 28.2 (27.3-29.1) 37.4 (36.5-38.4) 24.5 (23.6-25.3) 9.9 (9.3-10.5) 
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Table III. Factors associated with co-occurrence of at least three risk factors among 
respondents aged ≥15 years in 27 member countries of the European Union in 2009. 
 Crude OR (95% CI) Adjusted OR (95% CI) 
Gender   
 Female 1.00 1.0 
 Male 2.37 (2.07-2.71) 2.50 (2.17-2.88) 
Age   
 15-34 years 1.00 1.00 
 35-54 years 1.08 (0.92-1.26) 0.94 (0.80-1.11) 
 ≥55 years 0.47 (0.39-0.55) 0.44 (0.36-0.54) 
Education (age at completion)   
 ≤15 years 1.00 1.00 
 16-19 years 1.56 (1.31-1.84) 1.07 (0.89-1.29) 
 ≥20 years 0.83 (0.68-1.00) 0.56 (0.45-0.70) 
Geographic region   
 Southern Europe 1.00 1.00 
 Western Europe 1.04 (0.87-1.24) 1.28 (1.06-1.56) 
 Northern Europe 1.18 (0.96-1.44) 1.43 (1.14-1.78) 
 Eastern Europe 1.20 (1.00-1.43) 1.28 (1.06-1.55) 
Area of residence   
 Rural area or village 1.00 1.00 
 Small or middle-sized town 1.09 (0.93-1.28) 1.12 (0.95-1.33) 
 Large town 1.24 (1.05-1.46) 1.23 (1.04-1.47) 
Income    
 High  1.00 1.00 
 Middle  1.70 (1.47-1.97) 1.60 (1.36-1.88) 
 Lower  2.66 (2.18-3.24) 2.63 (2.12-3.26) 
  
     
 
 
 
